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SECT COM 2 La TRODpDUC T Tor 
1.14 DEFINITION QF CHARACTER GRAPHICS 


The term "graphics" broadly describes VarLous wupeS of 
pictures, line drawings, or other related visual media. | n the 
context of computing, graphics is the process of generating these 
Visual effects on some display device via software control. | 
Computer graphics are generally displayed on a video screen 

This allows rapid manipulation of the display for real-time screen 
updating, ‘animations, etc. Printers are not iwactical for any but 
the least involved graphics displaus because they lack the high speed 
capabilities of the video display. 

"Character" pr aroees is the creation of these visuals 
through the arranqemen or movement of alphabetic, numeric, = and 
special-purpose characters on the video screen. Examples of these 
special characters are variscus geometric shapes, vehicle outlines 
(planes, cars, etc. >. and gaming symbols such as playing card suits. 
Non-chsracter graphics rely on eee individual dots or 
squares om the screen, andhave no specialized character capabilities. 


1.2 APPLICATIONS 


The applications of computerized graphics fall into three 
eneral categories: mathematics, gaming, and free-standing graphics. 
hese are briefly outlined as follaus: 

14. Mathematics - graphs, charts, histograms, 

lotting, graphic data representation. 

2. Gaming - arcade, video score keeping, playing 

ields, game boards, simulations. 

3. Free-standing graphics ~ animations, complex 

non-moving images, and kaleidoscopic 
displays. 


1.3 BRIEF DESCRIPTION - OSI GRAPHICS CONCEPTS 


Chic Scientific microcomputer ma tele employing either the 
60@ board ‘complete single-board computer), or the 40 Video. board 
and 542 Keyboard combination offer advanced graphics capabilities. 
The 540 and 668 boards utilize the CG-4 character generator ROM which 
stores data for 256 gaphics characters. These include upper and lower 
case alphabets, numerals, punctuation, and over 168 gaming elements. 
The 342 and 660 beards contain special software-scanned ceorrecy 
keyboards which make full use of the graphics characters and alphabet 
provided by the CG-4 ROM. 

In graphics ard carob Oly a particular character is 
called to the screen by KEing the character’s code number to the 
address of the video memory lacation where it is to be displayed. 
The code numbers are structured around the standard ASCII system, but 
incorporate extra codes to accomodate the additional non-standard 
characters. During normal entry of alphanumeric data, all alphabetics 


and numerals are available to the user through conventional 
peasy ones: Table 1-1 at the end of this manual shows outlines and 
codes for the 256 characters provided by the CG-4 firmware. 


Table 1-& provides data on the Ohio Scientific CHALLENGER 
series microcomputers which utilize the model 540. S42. and 600 
boards.  j§§$ Conversion data is included for modifuing older Ohio 
Freel et eta microcomputers to perform advanced graphics or keyboard 

UNCTLOMS., 


1. 4 FEATURES - 354@ AND 668 VIDEO 


The Model 546 Video board contains 2k of memory dedicated to 
the video display. This gives a 32 line’64 column = format. A quard 
band has been provided on the lateral edges of the screen so that a 
full 64 columns are visible. A minimum of 30 lines is normally 
Visible on a true TY monitor. Where a modified television is used as 
a monitor. the vertical height control may require adjustment to 
display the maximum number of lines. Figure 1-1 at the end of this 
manual shows the memory mapping for the S4u Video board. Each square 
im the grid represents a location on the video screen. 
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The 54@ Video board is automatically reset to the 32/64 
format when the system is powered up. However, the 54@ board can also 
operate in a 32 line/’3e column format. The contents of the memor 
location S56832¢dec) determines the format. When an odd number from 
to 255 is stored in this location, the format will be 32-64. When 
the contents of this location is even format is 32/32. This 
location can be addressed and altered via a POKE statement, either in 
the immediate mode:or under software control. 

In the 32/32 format. the character addressing system is the 
same as that used in the Se/64 format. The major difference is that 


only the first 32 characters of each line are visible. The memory 
mapping for the 54@ Video board in the 3232 format is provided in 
Figure 1-2 Cend of manual). The guard band and 3@-line feature of 


the 32°64 format have teen retained. 

The model 660 board contains a 1K _  single-format be lipah ig 
system. The video memory begins at D@OGChex>, or 53248Cdecd. 
However. the guard band feature has not been incorporated, and the 
Visible character field consists of 25 lines of 25 columns. The first 
visible character in the upper left of the screen is accessed via 
address 33379¢dec>. The video memory map for the 666 board is shown . 
in Figure 1-3 Cend of tmanual>. 


SECTCON 2&2 GRAPHICS  IFMPLEMENTATOON 
2.1 BASIC POKE STATEMENT 


The OSI character graphics system utilizes the BASIC 
lan uage "POKE" statement to access the video memory. The code for a 
desire grapnsce character is POKEd to a specific memory location. R 
typical PUKE statement assumes the form: 


POKE Caddress, base 10), ‘character code, base 10) 
EXAMPLE: POKE 34832, 1 


The outline and code for each of the e236 qrapnece characters 
provided by the CG-4 ROM is given in Table 1-1 ‘end of manual. 


2.2 PLOTTING TECHNIQUES 


Usin POKE statements, video memor maps, and ra 
character outiine/code number tables, the user fan generate shoahane 
for involved still images. Several short examples are now provided 
for programming motion on the screen. These sample programs use the 
square” character which is coded "161". The theories outlined can be 
expanded for more elaborate programming. 


2.2.1 HORIZONTAL PLOTTING - 548 AND 600 BOARDS 


_ The following programs are intended for a system employing 
a 540 Video board, and can be run in the 32/32 or 32/64 format. For 
systems using the 680 board, the video addresses 53699 and 33723 
should be substituted for 5383@ and 53876 respectively. Refer to the 
Video memory maps. Figures 1-1. 1-2 and 1-3 as needed. 


1@ REM--~-DRAW LINE LEFT TQ RIGHT--- 
CQ FOR X=353838 TO 33878 
30 POKE X,161 


40 FOR T=@ TO 350: NEXT T: REM---"T" LOOP= ——— 
SO NEXT X OP=TIME DELAY 


For a line from right to left. modify the program as follows: 


16 REM---DRAW LINE RIGHT TO LEFT--- 
20 FOR X=333878 TO 33830 STEP -1: 

eS REM---"X" LOOP COUNTS BACKWARD FROM 538790--- 
40 FOR T=@ TO 20: NEXT T: REM--FASTER "T" LOOP-- 


To move a single square from right to left. add: 


45 PQKE X: 32 
46 REM---3e IS THE CODE FOR A BLANK SPACE--- 
4” REM--SQUARE ERASED BEFORE NEXT ONE APPEARS-- 


To move a4 single character left toa right. change: 
e6 FOR A=S393G@ TO 53878 


2.2.2 VERTICAL AND ANGULAR PLOTTING ~- 3544 BOARD 


Vertical motion is achieved by POKEing characters inta a 
vertical column. With the S40 Yideo board contiguous vertical 
screen locations may be accessed via video address increments of +64 
or ~64. specifica oh the FOR-NEXT loop containing the video 
addresses STEPs by +64 or -64. This point is illustrated by the 
following program ‘refer to the video memory maps as needed). 


18 REM---PLOTTING DOWN--- 

©eO8 FOR X=34288 TO 54808 STEP 64 

30 POKE X, 164 

40 FOR T=8 TO SO: NEKT T: REM--TIMING LOOP-- 
~@ POKE %. 32: REM-~--ERASES SQURRE--- 

60 NEXT x 


To plot upward, change the following statements: 


1@ REM---PLOTTING UPWARD--~ 
28 FOR X=S4298S TO 53248 STEP ~64 


Angular motion upward or downward can be plotted by using a 
FOR-NEXT loop increment other than +64 or -64. Motion at various 
vertical ane es is plotted by ani the increments shown in Figure 
end, Remember that to increment he video address by a negative 
number, the FOR-NEXT loop must STEP from so numerically greater address 
back to a lesser address. 


Nes 


_- ol ———$—_—<g +1 --- 
+62 463 +64 +65 +66 


FIGURE e-1. FOR-NEXT LOO" INCREMENTS - 346 YIDEO 


&.2.3 VERTICAL AND ANGULAR PLOTTING —- 6@@ BOARD 


The same technique that is use far Sd pale vertical movement 
With 346-based systems is used with the 60@ boardi that is. characters 
are POKEd into vertical rows on the screen. The difference is that 
the 686 video memory size is 1K rather than @K as with the 54@ board. 
Hence, the addresses which access the video screen locations are 
different. Contiguous vertical locations are plotted via FQOR-NEXT 
reeks increments of +32 or -32 ‘refer to the video memory map. Fiqure 
1-3). This technique is demonstrated by the following program: : 


1@ REM-~-PLOTTING DOWN--- 

C6 FOR &A=S53741 TO 54171 STEP 32 

28 POKE *,.161 

44 FOR T=6 TO YH: NEXT T: REM--TIMING LOOP--- 
28 POKE #%, 32: REM--ERASES SQUARE--- 

66 WEST A 


The program may be altered to make the square move upward by changing 
the following: 


16 REM---PLOTTING UPHWARD---— 
c@ FOR *=24171 TO 33741 STEP -32 


Angular motion upward or downward can be plotted by using a 
FOR-NEXT loop increment other than +32 or —3e Motion at various 
angles toa the vertical is achieved by sig the increments shown in 
Figure e-e. When reas a FOR-NEXT aeee or upward mation, remember 
p Y 


that the loop must STEP om a numerical greater video address toca a 
lesser address. 


-34 ~“33 #-32 -31 -30 
as = Pa us 


UN 


#31 +32 +3 
FIGURE 2-2. FOR-NEXT LOOP INCREMENTS - 6@@ YIDEO 


2.3 SCREEN CLEAR TECHNIQUES 


The video can be cleared by one of three methods. The first 
of these is a multiple scroll. The second is an extension of the 
BASIC POKE statement which fills the screen with blanks. The third is 
a fast machine language subroutine which gives instantaneous screen 
clears. Each method has unique features which suit various 
applications. Examples follow. 


2.3.1 MULTIPLE SCROLL 


This short FOR-NEAT loop will repetitively scroll the screen 
until it ais blank. This method is fairly rapid but it is 
non-selective. 


16 FOR «~ = @ TO Se : PRINT : NEXRT XK 
2¢.3.2 BASIC POKE SCREEN CLEAR 


The following preg. an clears the screen by PQKEing a blank 
space to video memory locations. Its advantage is that selective 


areas of the screen may be erased. It is samewhat slower than = the 
multiple scroll. 


1@ REM--FIRST. FILL THE SCREEN WITH SQUARES-- 

2e4@ FOR s=S53298 TO 35295: REM--FOR 666 BOARD. USE-- 
Cet REM--S4ere INSTEAD OF 335e95--- 

3@ POKE «,161 

48 NEAT % 

2@ REM--ERASE SCREEN NOMW-- 

6@ FOR “=532e4e TO 35295: REM--FOR 666 BOARD. USE-- 
61 REM--Sse/’e INSTEAD OF 35e2e95--- 

v@ POKE a, 32 

SQ NEAT «“ 


2.3.3 MACHINE LANGUAGE SCREEN CLEAR 


The screen ay be cleared very rapidly by utilizing a machine 
language subroutine. he BASIC program wil execute the machine 
mace e subroutine when it encounters ai statement containing the 
"USR" function, such as: 


10 *X=USRCM) 


A requirement is that the highest 24 bytes of system RAM must be 
reserved for the subroutine. This is done after the system is powered 
up or reset by answering the prompt "MEMORY SIZE?" with a number equal 
to the address of the highest existing RAM minus e4 bytes. For 
example, on 3s system con ara 4K RAM, 4695 - 24 = 4672 bytes. On a 
system containing 8K RAM, limit the memory size to 8191-24, or 684167 
bytes. The BASIC language program then stores the decimal equivalents 
of the machine language op-codes in these 24 reserved locations. 
general-purpose program for a 4K RAM system follows. 


1@ RESTORE : K=1@24 : N=4 : B=K+N : C=B/256-1 
1S POKE 11,232: POKE 12,C 

2@ FOR P=B-24 TO B-1: READ M: POKE P.M: NEXT P 
eS POKE B-2.C:POKE B-18.C 

30 DATA 169, 32.168. 8. 162, @. 157. @. 268 


46 DATA 232. 248, 250. 238 
"8 DATA 248.15, 136, 20s, 244, 169, 203 
6@ DATA 141, 248,15, 96 


NOTES: 14. "NN" = number of K of sustem RAM. 
On an 8K system N=S; on ao 16K 
system N=165, etc. 
2. "“P" = the range of addresses to be 
POKEd with DATA. 
3. "M" = decimal values of op-codes 
stored as DATA. 


To test the program, enter it and then the following additianal 
statements: 


1690 REM--FIRST FILL THE SCREEN WITH SQUARES-- 
119 FOR X=S3248 TO 35295: REM--FOR 660 BOARD. -- 
120 REM--USE 34272 INSTEAD OF S352395-- 

139 POKE X,161 


EXT x 
1350 FOR T=0 TO 256: NEXT T: REM--TINING LOOQP--— 
168 KX=USR ¢X>: REM--CALLS UP MACHINE LANGUAGE-- 


2.4 DISK SYSTEM GRAPHICS TECHNIQUES 


. The rapid accessibility of stored data and the overall 
flexibility of a disk operating ri eee ermit several unique graphics 
operations. Two of these are outlined here. The first technique is 
tne direction of PRINT statement data ta same screen lacation other 
than to the bottom of the screen. The second is the direct transfer 
of the entire videa memory contents to the disk, or from disk ta video 
RAM. The example routines provided are for compatible with the Ohio 
Scientific OS-65D disc oper arte systems, versions 2.@ and 3.@. When 
incorporating these routines into larger programs, alter the routine 
line numbers as necessary to fit the program. 


2.4.1 WRITE TO THE SCREEN - OS-65D VERSION e. @ 


The following routine PRINTs characters to an desired 
screen location. Where several lines containing PRINT statements are 
Pores: each consecutive line of printed dats begins where the last 

ine stops. 


14@ REM--DIRECT WRITE TO SCREEN-- 

11 REM--STARTING VIDEO ADDRESS=Dsag-- 

12 REM--ANY ADCRESS FROM Desa TO THE END-- 

13 REM--OF VIDEO RAM MAY BE USED- 

2c@ POKE 11966. 6: REM--LOW BYTE OF pzea-- 

el REM--INTO MEMORY OUTPUT POINTER-— 

24 FOKE 11861. 211: REM--HI BYTE OF D38Q@-- 

21 REM--INTO MEMORY GUTPUT POINTER-- 

48 D0 = PEEK (8763) 

60 PRINT "WHATEVER YOU WANT CAN BE DISPLAYED" 
7@ PRINT "HERE: STATEMENTS. CHARACTER STRINGS" 
S@ PRINT "ETC. " 

9@ POKE 87@8.D: REM--RESTORES QUTPUT FLAG-~ 

91 REM--TO VALUE IT HAD BEFORE THIS ROUTINE-- 


NOTE: If a CONTROL-C is ka ph while this routine is running, 
the comtents of memory Location $378 may not be restored. Difficulties 
may be encountered with scrolling. To restore the system type POKE 
YHS,2 Creturnm? in the immediate made. 


2.4.2 MENOR’Y TRANSFERS - O5-65D VERSION 2. @ 


The contents of the video RAM may be loaded to disk, or the 
cantents of the disk can be loaded back ta RAM through the following 
general-purpose routine: 


1@ REM--GENERAL DISK SUBROUTINE-- 

ca A= ae eee REM--BIN TRACK FILE PARAMETER-- 

36 POKE A,.T: REM--SEE NOTE 1-- 

4@ POKE A+41, 4: REM--SECTOR NUMBER - ALWAYS 1i-- 

5Q POKE A+3,. 0: REM--START VIDEO - LOW BYTE-- 

64 POKE A+t4. 208: REM--START VIDEO - HI BYTE-- 

7&@ POKE ACS. SIZE: REM--SECTOR LENGTH - SEE NOTE e-- 

26 POKE 14812) FUNCT: REM--USR DISPATCHER NOTE 3-- 

94 *=USR «x2: REM--CALLS UP SUBROUTINE-- 

180 RETURN 

NOTES: 1. Free track number. Track numbers 

se sigs Pe rey ea with a @, 

e. Video memory aS poe ~46 = & pages. 
Statement 76 is POKE A+5.8 
Video enor size for 446 and = 4, 
Es aes Statement 7G is POKE atse4 

3. allowing functions are selected b 
POKEing the =ppcopriare decimal value 
for FUNCT TQ 1186 


T 
Ma) 
i. 


0 


Dutput to Disk A 


Input from Disk A 
Qutput to Disk B 
Input fram Disk B 


4. Ta load video memory to disk,» routine line 
numbers must be sequenced after video program. 


2.4.3 WRITE TO THE SCREEN - OGS-650 VERSION 3. @ 


The following routine may be used to PRINT a line starting 
at some video screen location rather than at the bottom. The 


starting point on the screen is specified as a hex address see video 
memory maps as needed>. 


14 DISK! "MEM. DG@6G": REM---OR UP TO--- 
2@ REM--HIGHEST VIDEO ADDRESS--- 
28 PRINT 44, "------ LINE------ " 


2.4.4 TRANSFER SCREEN TQ DISK - O5-65D YERSION 3. @ 


The following routine may be used within a program to store 


the contents of the video memory on disk: 
16 DISK! "SAVE T.1 = DOEG’S": REM--SEE NOTES-- 


NOTES: 1. T = Free track number. Track numbers 
fran @ to 9 must be prefaced by @, 

i.e. @1. @e. GS... ay. 

1 = starting sector Calwauys 1). 

PeGaG’s = Starting address,.S pages. 
For 440 or 606 boards. use 
Page -’4 

Alter routine line numbers as necessary. 


2.4.5 TRANSFER DISK TO SCREEN - OS-65D VERSION 3. @ 


AT 


o 


The following routine may be used within a 
transfer the contents of a disk track to the video memory. 


19 DISK! "CALL _D@eae = T.4" 
28 REM--SEE NOTES -"TRANSFER SCREEN TO DISK"-- 


2.5 BASIC ERROR CODES — CHARACTER GRAPHICS SYSTEMS | 


program to 


Table @-1 lists a series of two-character BASIC error 
messages which are incorporated into character grag ce systems. 
These represent the same error canditions as the standard error codes. 
The form of the codes differs in that the second letter has been 
replaced by & graphics character. 


TABLE 2-1. BASIC ERROR CODES. 


CODE DEFINITION 


Double Dimension: Variable dimensioned twice. 
Remember subscripted variables default to 
dimension 10. 


Function Call error: Parameter passed to 
function out of range. 


Illegal Direct: Input or DEFIN statements can 
not be used in direct mode. 


NEXT without FOR: 
Out of Data: More reads than DATA 


Out of Memory: Program too big or too many 
GOSUBs, FOR NEXT loops or variables 


Overflow: Result of calculation too large 
for BASIC. 


Snytax error: Typo, etc. 
RETURN without GOSUB 


Undefined Statement: Attempt to jump to 
non-existent line number 


Division by Zero 


Continue errors: attempt to inappropriately 
continue from BREAK or STOP 


Long String: String longer than 255 characters 


Out of String Space: Same as OM 


e , 

String Temporaries: String expression too 
complex. 

Type Mismatch: String variable mismatched 


to numeric variable 


Undefined Function 


10 


sECTIOoOnM = FPROoOGRAMMED KEY FUNCIONS 
3.1 THEORY 


The OSI model S42 polled keyboard and model 600 board contain 
a firmware-scanned switch matrix which is outwardly similar to a 
standard ASCII keyboard. Figures 3-1 and 3-2 show the layouts of the 
switch matrices and key faces. The I/O port for the polled keyboard 
resides at memory location DF@OChex> or S7e8Sidec). 

In operation, the polling routine successively addresses each 
row of key switches R@ - R77. Between these row scans, the routine 
checks the columns C@ - C7? for closed key switches. If a ke closure 
is detected, the pelling routine supplies the CPU with the ASCII code 
corresponding to the face of the aoe ressed. Each of the rows is 
addressed in turn. thus all key switches are scanned eepacry 

The BASIC statements used for PU ove e sere encae keyboard 
functions are POKE 57088. Crow address> and IF PEEK (57088) = Ccolumn 
address>. After RUN is entered, these statements assume control of 
the key board since the normal polling routine is disabled ‘except 
where INPUT statements are encountered). In essence, the POKE 
statement turns on a row of keys,» and the PEEK statement monitors the 
columns for a key closure. Upon detection of a closure, the PEEK 
statement can then trasfer control to subroutines, GOTO statements, 
etc. This permits the function of each ek can bel software-defined 
for implementation of passwords, gaming controls, etc. 


3.2 CONTROL-C DISABLE 


The polling routine is supplemented by a second routine which 
monitors the EONTRO and C keys while a program is running. During 
this period, the full-keyboard polling routine is disabled, and the 
latter routine allows he user to exit a Pune ig Program when 
CONTROL-C is entered. The CONTROL-C routine must also Be disabled to 
allow programming special keyboard functions. The address and data 
POKEd depends upon the system configuration and whether or not a disk 
system is used. The necessary data for disabling CONTROL-C on these 
systems is contained in Table 3-1. 


1 
BASIC-IN-ROM | OS-65D V2. 0.2.2 O0S-65D Ve. 0.2.2 | OS-635D V3. a 
6-DIGIT 9-DIGIT 9-DIGIT 
POKE 53@. X POKE 9167, POKE 26073, X POKE 8486. X 
OFF ON OFF ON OFF ON OFF ON 


TABLE 3-1. CONTROL-C DISABLE FOR BASIC-IN-ROM AND 
DISK SYSTEMS - 680 OR 340/542 CONFIGURATIONS. 


OF 
ras 


3.3 PROGRAMMING DIFFERENCES - S542 AND 680 BOARDS 


e hardware associated with the polling routine and keyboard 
ghtly between the 5342 and 600 boards. These differences 


+ 
differs sligh 
ht alterations of the programs which provide specialized 
s 
s 


h 
i 
require slig 
key functions. 

hese differences are reflected in the row and column 
addresses in Figures 3-1 and 3-é. With a S42 board these addresses 
range from 1 to 128 as powers of two. With the 6808 board these 
addresses are the inverses of those encountered with the 542 board. 
POKE statements which turn on the key rows must contain row addresses 
Which correspond ta the computer system being programmed. 

Statements which implement multiple-key functions also vary 
slightly. With the S42, a PEEK statement takes the form: 


Cline> IF PEEK ¢&S70@88> = «CA OR CB OR... ETC. > THEN (line) 
CA and CB are addresses of the columns being monitored. Boolean OR 


expressions ain the column addresses and parentheses bound the column 
addresses. n Similar statement for a 60@-based system would be: 


11 


128 64 32 16 8 4 2 L 
COLUMN ADDRESSES 
C7 C6 C5 Cy C3 C2 Cl CQ 


ONE- _ 
oo 1 2 S 7 PLAYER 
~N » GAME 
"i KEYS 
ar WO 
fe) RG 
N f WH 
Mm WD 
Y 
fu) 
a 2. S pp vg ud 4 
ee og ug od Ky = 
= 
_ cg DE = 
—_ N 
Pa TWO- 
Q V4 PLAYER 
s ss GAME 
és KEYS 
RPT 
o , 


= KEY SWITCH 


NOTES: 1. Standard 53-key layout except: 
"HERE IS" deleted, "RUB OUT" at "HERE IS" location, 
"SHIFT LOCK" at "RUB OUT" location. 
2. "LEFT SHIFT" and "RIGHT SHIFT" separately decoded. 


FIGURE 3-1. SWITCH MATRIX - 542 POLLED KEYBOARD. 
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Hee L191 228 233° Z4i Zoek - 293 254 
COLUMN ADDRESSES 


C7 C6 CS ch C3 4 #46¢? ©6|6@t Cp 
ONE- 
1 2 3 4 5 S 7 PLAYER 

~ > . GAME 
a KEYS 
a | Te) 
oi RA 
ro 

WY 
Om ff WwW 
N YD 
NY 

fu 

a 
oo UCSt 
Oo AQ & 
N < 

= 
™ Oo mm 
+ ee 
rH ~N 
om me TWO- 

PLAYER 

es 2. GAME 
a KEYS 
+ S 
= ~, 


= KEY SWITCH 


NOTES: 1. Standard 53-key layout except: 
"HERE IS" deleted, "RUB OUT" at "HERE IS" location, 
"SHIFT LOCK" at "RUB OUT" location. 
2. "LEFT SHIFT" and "RIGHT SHIFT" separately decoded. 


FIGURE 3-2. SWITCH MATRIX - 600 POLLED KEYBOARD. 
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Cline> IF PEEK (S7agce> = (CA AND CB AND... ETC. > THEN Cline> 


Note that the OR expressions have been changed to AND, But that the 
statements are otherwise identical. Following are two examples for 
programs which utilize programmed key functions. 


3.4 DEMO PROGRAMS - KEYBOARD FUNCTIONS 


7 REM---EXAAMNPLE NO. 2. oom 
1@ REMN--DETECTS "G" SWITCH ren eee - 342 BOARD-— 
2@ POKE 736.1 : REM--CONTROL-C DISABLE - SEE NOTE 1-- 


4G POKE K,S : REMN--FOR 606 SEE NOTE e-- 
5@ IF PEEKCK) = 16 THEN 160 : REMN--FOR 60@ SEE NOTE 3-- 
66 GOTO 30 : REN--GO BACK AND PEEK AGAIN-- 


160 PRINT "G-KEY PRESSED" : REM--SEE NOTE 4-- 
116 POKE 538.@ : REM--RESTORES CONTROL C-- : REM--NOTE 1-- 
NOTES: For disk system, POKE proper CONTROL-C disable and 


1 
enable ‘see Table 3-1). 

2. For 6660 board, POKE K, 247 

3. For 686 board, IF PEEK CK) = 239 THEN 1806 

4. This line may transfer control to other lines. 


REM----EXAMPLE NO. 2---- 


a 

16 REM----MULTI-KEY DEMO---- 

2@ REM--CLEAR SCREEN BY SCROLL-UP-- 

21 FOR X=@ TO 33 : PRINT : NEXT X 

25 PRINT" INSTRUCTIONS: 1=FWD e2@=REY S=FIRE Y=EXIT" 
3@ REM---TARGETS~-~-- 


31 FOR *=54976 TO S5000 STEP 2 : POKE %:.246 : NEAT A 
9@ K=S5798S : A=94e288 : POKE 330.1 : POKE K,.128 

6@ REM---ENTERPRISE IN TWO PARTS--~- 

61 POKE A-11 : FOKE At1.12 : FOR X=8@ TO 3@ : NEAT & 
7@ IF PEEK CKI=12S THEN 180 : REM--1238 FOR "1" KE'’-- 
73 IF PEEK CK2=64 THEN e@@ : REM--64 FOR "2" KEY-- 
8@ IF PEEK CK2=3e THEN 308 : REM--S3e FOR "3" KEY-- 
S35 IF PEEK CK)=e2 THEN 480 : REM--2 FOR "7" KEY-- 

9@ GOTO 7@ : REM--GO BACK & PEEK AGAIN-—- 

166 POKE A: 32: PQKE At+1, 32: A=A-1:GOTO 66 

2e@0 POKE A, 32: PQKE At1, 32: A=A+1: GOTO 66 

366 FOR R=At+63 TO 35008 STEP 63 : POKE R.189 

316 FOR ”*=@ TO 18 : NEXT ® : POKE R. 32 : 

329 GOTO 38 AEST TS 

466 POKE 530.8 : REM--RESTORE CONTROL C-- : END 


NOTES: 1. For disk systems. POKE proper CONTROL-C 
i Selgin A enable ‘see Table 3-1) 
; Oo run S program on 4 60@-based system, make 
the following Tine number changes: be 


31 FOR *=34031 TO 354071 STEP 2@ : POKE ®.246 : NEXT X 
~@ K=57O3S : AH53549 : POKE 530,11 : POKE K,.127 

7@ IF PEEK CK 2=127 THEN 100 

?s IF PEEK CK2=191 THEN 266 

S@ IF PEEK ©K>=2@23 THEN 3a0 

96 IF PEEK CK2=253 THEN 466 

346 FOR R=At+31 TO 34071 STEP 31 : POKE R.189 
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FP 
io 
i 


to $ig St $i 


FB 
Es 


TABLE 1-1. OSI GRAPHICS CHARACTERS 


ies) 


{28 


46 $2E 47 $2F 


45 $2D 


b 3a 


59 $38 


Ti q); 
mM} vy 
eee! too} 

- 1! 

NJ} 

—— 


Ge o3& 


6 $3p 


£0 


138 $82 


28 $82 


143 $8F 


142 $8F 


4q. $95 


98 


140 $8C 


52 


53 $94 


: it - 


138 $9E 159 $4F 


$9 


ial 


156 $90 


Ji. SAC 


al 


‘176 $pg 


\66 $AG 167 $A7 


| 
LS 5] 
be 


FE 
BS 


23 


183 $B7 


24 


203 $c8 


202 $CA 


4f\ 


a 


$CF 


2] 


206 GCE 


205 $£0 


2o9 $Ol 218 $b2 $03 


205 SDB 


ae = 


213 $05 14 $ D6 215 $07 


2l2 $04 


For 4 + 


«216 $06 


2\8 $DA 219 $DB 


U4 


\7 


yes 


DF 


cco 


222 $0E 


2e6 SDC 


eee SE2 227 $E3 


Geo. GE) 


3 


230 $£6 


* iis F- 


232 $E8 


re @ 
Cu 


EB 


£35 


233 SEY 


a” 


& 
R 


a 


to 
“4 


7 


E 
5 


BS 


RB 


VIDEO MEMORY MAP —- 546 IN 32x64 FORMAT. 


FIGURE 1-1. 
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DEC 


+60 


+50 


+19 


HEX 


We YK YW oe & Kou We 
SEES ELLE HALE RES ESLER SE RES ERE GES C 
BS BKB N SN a ee we ee ees 
qgqagagagaqgagqagaQaqggaghKGdQgaQgQAQQdaagdgd QQQ Qa 
~OPRSSRFOETYESTROAGHRATAS ARRAS HB 
oe ey OPED SSeS Sea Ne USES SS VET RaaG Y 
RRA R RRA ARR QgZggAgAHAggggggagd guys g 
ee de ee de oe 

EAR OE OR RH Spee aes aR, ae He (vm Sa aa Se ne AE 

OEE OS TED RE isa eae ae a FS a 

el Oe ae se es as ae a ae 

ee he a ee i te Me eee We Pade 

tad oe a RE Se a Pee ee Up ee 

= Oe ee ee ee i Se ee a ie ee 

+4 tt SAE ee Ye, ae eee ae ae es ee ee me ae ie, Ta ae 

ee eg es oe a ne te Pe 
SFE, TE AE VS ome AE Sie ee Se ee a SE se a a a es 

Se ae ae ke a 

ee ee de ee ee te ee de 

De ee ee ie Poe ee 

HS: Sa EAD AR AT AE ‘SPE eR Sa AE RS a ee ae ee ee 

Se CG (a (Re SS) AGF PU, ae NT) UE REE SG HR) GEN: Se SNE A! OS RN SAL ee 

mt 2 ee ees Os OE Re ae ee ee (ees eR A: SE ne es 

a ae DA ay a a Se RE NT, aah A ee Shee ee Sa a ie 

ie ee Ds ae ES Re RE ee a as as a ee ee 


aaa SR ee oes sae as ee eS a ee ae ees Gk | | re me 
pee ee he oe ee et ht oe 
Med OE TR Ee TE, AR AE RE, RT ee, aa Re (a eee 
i A a eae es es ae (ae eT I ia aaa a Ne in a Se) 
iSO eh A, A A ST SAT (Dae SHR He WT ba CONE SN A SL Te Ss 
a SR Se TSA ER NE, a ae SR A GS GES ES i eT 
ea a aE TEA Se Hae A a (a SE ee OR ee a Se ee 
oe oe a tie te ee pee | 
eo ee Pe ee eee | 5) eae ee es 
ee ol a eee) a ee ee 
Ds a ee i eB ee ee ee ee 
Peo tA ek i ht he a eo ee eal 
Cio kt ok tk de td to Oe Pe a 
(aR A OAR: a ae Ha i: We 
ne Be ee Ne Ee ee Be Rd ae Tee ee 
oe ee te oo eo te en ee ee 
ee Ce A ee ee i oo ae ie ee 
Pb at fe de ee et ee lee pe my 
ee le ee a a ee a a ee 
EE Ee (ys i a a se es se 
pea ae a SOE A Da (ee ERE OAM CORP as NN mes ee ee = 
Cas se Da es ot tod te ht i ro 
IEE AT RE PRE ae as aaa a ee ee es 
Yt el hh i hee fe eh oh 
Po hn oP oe ok ee ee Pt oe. 
T CO = N 
ESSERE SSE A SALTER SRSURRGRE RSE TTS 8 
no ~Am~A AY Lo yr zy run wnw Ww 
HO RACH OR RASSESSS SRSKRARTREHS HARKS S 
& SWF Be Baeygwa Vxv_ay 
SP SSCSE SYS yo ys sos SeoS Vs BS SssSTyyy 
SSE SFBVOL SFT NAWAANKNMHMMHMMMNYVPAEr |YHHH OSS WONAARA 
QAVKWIAI AMT AAAA AAA QA QA AA AAAAAACAAACAAAAYA 


+69 


+50 


+4@ 


+39 


12D 


+19 


+O 


27 


AILG 
SELIG 
SSLOP 
AILD 

ASTID 
SEIT 
SSID 
AIST 
STS 

ISb6ST 
SFST 
aSIGT 
IIT 
IETS 
ASOT 
SICT 

SIEM 
AbEET 
ASSET 
JSVIEW 
AWGZd 
LETT 
ASTI 

AIZW 
ISD/P 
Ab1T 
IAS /7 
shid 
ADDO 
4Ab6G7d 
IS $Pd 
+l pd 


43H 
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Qi + Cr p+ 


£97SS anew See AS ASA 
eee Te We ee eo eb ee ee 
SOC We ee 
i Za Shak ASE AKAMA SASS Sees 
3S See ee eee SSR RARE BAAS eA 
Se ee eee eee eee 
Mere | i ee 
Gers a ee 
Cl Sa 2 RARE REE SEMES ERR EES 
Ci ah Sas eee eee ESS CRRA 


EB6ES = teats cone hae Sees eee eS ae 
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Ce ee eee eee eee 
eee a oe ee ee a 
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6oses | | FT | | | | | tS ERR ERASE AeA ttt 
Geesg | |. i tr fe a a 
(es eae eae Lee AAD BRR SERA 
joes) | PTT Let re a 
Sree a Lo 
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‘LoWAOdA cEXCE NI OPS —- dyuW AAOWSAW OSILTA ‘e-F S3anata 


The OS! 48 Lme BUS 


offers the 


has delivered 


broadest line of BUS compatible micro- approximately 100,000 boards based 
computer boards. This line includes on our 48 line BUS and is now deliver- 
several new and exciting products ing thousands per week in 17 models of 
which are not available anywhere else, computers and dozens of accessories. 


such as a three processor CPU board, 
dual port memories and a multi- 
processing CPU expander. 


Product Description Special Features 


CPU 
e Challenger || CPU BASIC-in-ROM 
6502 based CPU with serial I/O 

4K RAM. machine code monitor 

e Challenger Ill CPU has 6502A. 6800 
and Z80 micros, RS-232 serial port. 
machine code monitor 

© 560Z multi-processing CPU 
expander runs PDP-8. Z80 and 

8080 code 

RAM 

© 16K static RAM (Ultra low power) 


instead of BASIC or can be 
configured for disk 

e 1 megabyte memory man.- 
ager. software program. 
mable vectors 

e Runs concurrently with 
another OSI CPU 


e 215NS access time 
automatic power down 
standby mode 

e Expandable to 16K 

e Can be expanded to dual 
port operation 

e 20 address bits 

e Can be populated for 

4K by 12 bits 

e Uses 4027 RAMS 

e 20 address bits 
e 20 address bits 


e 8K static RAM (low cost) 
© 16K static RAM (low cost) 


© 24K static RAM (high density) 
e 4K static RAM (2102 based) 


© 16K dynamic (ultra low cost) 
© 32K dynamic 

© 48K dynamic (high density) 
EPROM Boards 

© 8K 6834 EPROM board 


e 16 line parallel port and on 
board programmer 
e 16 line parallel port 


e 4K 1702A EPROM board 
1/0 Boards 

e Audio Cassette interface Kansas 
City standard 300 baud 

e RS-232 port board 

¢ Combination audio cassette two 

8 bit DACs. one fast A/D and 8 
Channel input mux 

e Combination RS-232 two 8 bit DACs. 
one fast A/D and 8 channel 

input Mux 

e 32 by 32 character video display 
interface 

© 32 by 64 character video display 
interface 

¢ 16 port serial board RS-232 and/or 
high speed synchronous 


e Expandable to CA-7C 


e Expandable to CA-7S 
e Also Features 8 parallel 
1/O lines 


e Also features 8 parallel 
1/O lines 


e Keyboard input port 


e Upper/lower case graphics 
and keyboard port 

e 75 to 19.200 baud and 
250K and 500K bit rates 
individually strappable 

e With cable 


e Parallel (Centronics) Line 
Printer Interface 
e 96 Line Remote Parallel Interface 


e Interface ‘Front End” 
remotable via 16 pin 
riodon cable 

e Fully assembled voice 
Output. experimental 
voice input 


e Voice |/O board with Votrax* 
module 


DISKS 


® Single 8” floppy disk. 250 
Kbytes storage 


e Complete with operating 
system software and disk 
BASIC 

e Complete with operating 
system software and disk 
BASIC 

e Complete with OS-65U 
operating system 


e Dual 8” floppy disk. 500 
Kbytes storage 


e 74 Million byte Winchester disk 
and interface 


OTHER 
¢ 8 slot backplane board with e Can be daisy-chained 
connectors to n-slots 


© Prototyping board 
e Card Extender 


e With connectors 


e Can use four 2716 EPROMS 


e Handles over 40 16 pin IC's 


Power Supply 


Voltages Req'd 


BUS design 
incorporates high band width, high 
density and mass production 
technology to achieve a truly remark- 
able performance to cost ratio. 

Here is just a Sampling of the many 
OS! 48 BUS compatible boards 
available for the systems user, proto- 
typer, OEM user and experimenter. 


Board & Doc. Assembled Product 


Part # Price Part # Price 


For more information, contact your local OHIO SCIENTIFIC Dealer or the factory at (216) 562-3101 


1333 S. Chillicothe Road « Aurora, Ohio 44202 


arn gg bv. 


_-_ 


